Whole-genome comparison clarifies close phylogenetic relationships between the phyla Dictyoglomi and Thermotogae.
The anaerobic thermophilic bacterial genus Dictyoglomus is characterized by the ability to produce useful enzymes such as amylase, mannanase, and xylanase. Despite the significance, the phylogenetic position of Dictyoglomus has not yet been clarified, since it exhibits ambiguous phylogenetic positions in a single gene sequence comparison-based analysis. The number of substitutions at the diverging point of Dictyoglomus is insufficient to show the relationships in a single gene comparison-based analysis. Hence, we studied its evolutionary trait based on whole-genome comparison. Both gene content and orthologous protein sequence comparisons indicated that Dictyoglomus is most closely related to the phylum Thermotogae and it forms a monophyletic group with Coprothermobacter proteolyticus (a constituent of the phylum Firmicutes) and Thermotogae. Our findings indicate that C. proteolyticus does not belong to the phylum Firmicutes and that the phylum Dictyoglomi is not closely related to either the phylum Firmicutes or Synergistetes but to the phylum Thermotogae.